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Gait analysis is important for lower limb movement evaluation and rehabilitation 
research. An incresing number of laboratory researchers start to pay more attention to 
gait analysis.In order to analyse the differetn kinds of gait, researchers need 
biomechanical data acquisition equipment to obtain the original gait signals. In some 
cases, the relevant signals for data fusion processing are also needed. However, the data 
acquisition equipments supplied on the market have limitations. Most of them could 
only acquire specific kind of signal and the data require subsequent processing through 
their respective software applications on the heavy computer.As a result, researchers 
may encounter two major diffucult problems when they are doing research. One is the 
moving range limitation, the other is the synchronization in data fusion processing. Due 
to the limitation shown above, most researchers could only design and implement 
experiments indoors, sometimes they have to do secondary development to solve the 
data fusion synchronization problem.  
To solve the above problems, this paper presents a compact embedded system for 
lower limb biomechanical signals acquisition. There are four kinds of signals can be 
collected in total: foot plantar pressure, inertial measurement, laser distance sensing and 
electromyography. The system is powered by a lithium battery. All of the signals are 
synchronized through the embedded clock, and they are stored in secure digital memory 
cards,which can be  analysed offline. The system is characterized by its low power 
and excellent comprehensive performance, especially its wearable ability.Compared 
with stationary detection equipment, wearable sensors have the potential of being 
utilized in different kinds of environment. It is convenient to plan experiments in all 
kinds of terrains indoors or outdoors. The results show its feasibility and availability, 
and show that it is a useful tool for gait analyzing research. 
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